To date, critical bone defects are mainly treated by implantation of a bio-inert metal such as titanium (Ti) or nickel-titanium alloys. The surface of such biomaterials is in direct contact with the host tissue and thus plays a critical role in determining the biocompatibility. There are several reports indicating that osteointegration of these implants is not optimal. In order to improve the integration of implants, it is desirable to control interfacial reactions such that tissue-healing phenomena can be controlled.
To date, critical bone defects are mainly treated by implantation of a bio-inert metal such as titanium (Ti) or nickel-titanium alloys. The surface of such biomaterials is in direct contact with the host tissue and thus plays a critical role in determining the biocompatibility. There are several reports indicating that osteointegration of these implants is not optimal. In order to improve the integration of implants, it is desirable to control interfacial reactions such that tissue-healing phenomena can be controlled. 1 Our goal is to apply natural polymers as stable bio-active coatings for porous Ti scaffolds. To achieve such a stable polymeric coating, we have applied a four-step-procedure: (1) cleaning, (2) oxidation and (3) silanisation of the titanium surface followed by (4) polymer immobilisation (figure 1).
In the present work we compared the immobilisation of collagen type I with the immobilisation of its hydrolysed derivative, gelatin. Collagen is one of the most usefull biomaterials due to its excellent biocompatibility, biodegradability and weak antigenicity. Still, a more economical choice would be gelatin.
Collagen was immobilised onto the Ti surface in an adsorptive and in a covalent manner. 2,3 Only the latter proved to lead to a stable coating. This method comprised of a silanisation with 3-aminopropyltriethoxysilane (APTES) to introduce amines to the Ti surface. In a next step, these amines can react with the carboxylic acid groups of collagen by using a coupling reagent. Without any doubt, there will also be intra-and intermolecular crosslinking between the collagen chains. In case of gelatin, we followed a different approach. Gelatin was modified with metacrylamide groups (Gel-mod) and the Ti surface was modified with methacrylate groups through silanisation using 3-(trimethoxysilyl)propyl methacrylate (TMSPMA). Crosslinking between both was achieved by e-beam treatment. References:
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